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Abstract
Background: The treatment guidelines for tuberculosis treatment under Directly Observed
Treatment, Short-course (DOTS) have been a common strategy for TB treatment in Zambia. The
study was carried out in Ndola, Zambia, to investigate factors contributing to treatment non-
adherence and knowledge of TB transmission among patients on TB treatment, in order to design
a community-based intervention, that would promote compliance.
Methods: A household-based survey was conducted in six randomly selected catchment areas of
Ndola, where 400 out of 736 patients receiving TB treatment within the six months period, were
recruited through the District's Health Management Board (DHMB) clinics. All patients were
interviewed using a pre-tested structured questionnaire, consisting of i. Socio-demographic
characteristics ii. Socio-economic factors iii. Knowledge about TB transmission and prevention iv.
Patterns in health seeking behaviour and v. TB treatment practices at household level.
Results: Most male TB patient respondents tended to be older and more educated than the female
TB patient respondents. Overall, 29.8% of the patients stopped taking their medication. There were
39.1% of the females and 33.9% of the males, who reported that TB patients stopped taking their
medication within the first 2 months of commencing treatment. Age, marital status and educational
levels were not significantly associated with compliance. The major factors leading to non-
compliance included patients beginning to feel better (45.1% and 38.6%), lack of knowledge on the
benefits of completing a course (25.7%), running out of drugs at home (25.4%) and TB drugs too
strong (20.1% and 20.2%). There was a significant difference [OR = 1.66, 95% CI 1.23, 2.26] in TB
knowledge, with more males than females reporting sharing of cups as a means for TB transmission,
after adjusting for age, marital status and educational levels. Significantly [p = 0.016] more patients
who had resided in the study for less than two years (59%) were more likely to report mother to
child transmission of TB, compared to 41.2% of those who had been in the area for more than 2
years.
Conclusion: This study established that 29.8% of TB patients failed to comply with TB drug taking
regimen once they started feeling better.
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Background
Tuberculosis is one of the major public health risk factors
of high mortality among patients in Zambia. The preva-
lence of tuberculosis among adults has more than dou-
bled since the onset of AIDS epidemic in Zambia [1], with
most of the cases often related to HIV/AIDS conditions.
Because of the advent of AIDS epidemic in the country,
tuberculosis cases have increased to over 500/100,000
population [2]. Due to AIDS, it has been projected that TB
cases would reach 38,000 by the year 2004 in Zambia [3].
A multisite study conducted in Ndola in 1997 [4] revealed
that HIV prevalence was as high as 42%, and in a sub-sam-
ple of women attending antenatal clinics (ANC), HIV
prevalence rate was 28.4% [5]. Data from Ndola and other
Zambian communities revealed that the number of TB
cases had risen five-fold since 1996 [6]. Because of the
communities' health seeking behaviour and their per-
ceived causes of TB among patients, those suffering from
TB would transmit the disease to others and merging
drug-resistance strains would make it even more difficult
to limit the spread of the infection [1,3].
Although tuberculosis treatment guidelines had been cir-
culated for the management of the disease at health facil-
ity down to household level, DOTS was the only best
means of increasing compliance among TB drug-taking
patients in Zambia [1,7]. As early as 1980s, the African
countries had embraced and implemented the WHO rec-
ommended DOTS strategy, which was meant to standard-
ize methods for case detection, case management and
monitoring [8]. DOTS as a strategy, entails that medica-
tion is taken in while the care provider is observing the
patient swallowing the drug [9]. Diagnosing TB patients at
a health facility and sending them to continue taking their
treatment at home, poses serious challenges for other
members of the households who assist the patients with
treatment.
Work carried out in Haiti [7], Zambia [10] and most other
rural communities [11] present the challenges facing com-
pliance with TB treatment. Tuberculosis like HIV/AIDS is
often associated with stigmatization and thus may create
resistance among patients to treatment. A study carried
out in Nigeria [12], raised an important point of delays in
care seeking behaviour due to stigma experienced by TB
patients. Studies [13] have shown that stigmatization cre-
ates a lot of self-denial among those with diseases like TB
and Sexually Transmitted Infections (STIs); hence most of
them fail to comply with the treatment regime.
Issues of diverse nature to caring of patients at home are
rampant in communities that have low literacy levels
[13,14]. The possibility of being exposed to tuberculosis
by merely associating with patients may create some
resentment by those in the household to providing proper
care of the patient and encourage non-compliance
[15,16]. In their studies [4,15,18], researchers found that
fear of catching the disease was a factor in household
members' negative reactions to care of the TB patient. The
high incidence of chronic TB-related problems among the
patients increases the probability that care of TB patients
becomes costly at home, in terms of food provision and
other essentials [18,19]. While TB treatment lasts between
6 and 8 months, the effective treatment of multidrug
resistant may be more pronounced in low-income com-
munities and can even be more complex if not properly
supervised.
Discrimination on the basis of disease at health facilities
sometimes exacerbates problems with compliance with
tuberculosis drug taking behaviour [19]. Unless there is
privacy during drug collection schedules, patients may
resist going to collect their drug supplies at the clinic
because of discriminatory behavior by health care provid-
ers. Some studies that have been carried out in Africa and
other parts of the world [15,19] found that health care
providers discriminated against AIDS patients. The type of
language used at both the health facility and the homes
has a strong bearing on the reactions patients may have
and their compliance with treatment. Where TB is per-
ceived to be AIDS, a disease that is frightening and a lurk-
ing cause of premature death, those associated with it may
sometimes withdraw themselves from the rest of the com-
munity because, they believe they have reached the end of
their lives.
More often than not, when patients are diagnosed as hav-
ing TB, communities immediately construct them as
social and sexual misfits in the society, which is often fol-
lowed by exclusion from social interactions and relation-
ships [20]. In homes where care is given, a patient may
experience feelings intense loneliness and abandonment.
A study among the Nigerian medical students [21]
revealed that the majority of the students considered AID
a divine punishment for sexual excess. In order to try and
improve community participation, organisations such as
WHO have developed strategies to enhance TB/HIV/AIDS
control [22]. This paper presents factors contributing to
treatment adherence and knowledge of TB transmission
among patients on TB treatment.
Methods
Study design and population
A cross sectional study was conducted among tuberculosis
patients who were getting their drugs from the clinics
operational in Ndola, Zambia by the Ndola District
Health Management Board. In this study, compliance
refers to patients who took their TB drugs daily for 8
months. On the other hand, any patient who stopped tak-
ing TB drugs during the treatment period was regarded asBMC Public Health 2004, 4:68 http://www.biomedcentral.com/1471-2458/4/68
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non-compliant patient. This study took into account an
analytical approach of comparing two groups (the com-
pliant against the non-compliant group). The study was
limited to these patients because of the research focus on
compliance of patients over time to prescribed TB drug
regimens identified from medical records. In addition to
medical records, TB patients were also directly asked if
they had ever stopped taking the drugs since starting the
treatment.
Sample
Using the medical records from the six sampled Ndola
District Health Management Board Clinics, a list of all TB
patients seeking treatment within the six months period
was drawn. A total of 736 patients were listed from the six
study sites. Using this figure, and a prevalence of 50%
+_5% at 95% confidence level, the minimum sample size
was determined to be 248. Although 400 TB patients were
recruited in the study, 18 were excluded from the analysis
because only demographic data was obtained. Reasons for
incompleting questionnaires included some patients
becoming restless and rushed to the hospital, while others
were too sick to continue with the interview and had died
by the re-appointment date.
TB patients were classified as follows: those who never
attended the TB-clinic after diagnosis, those who attended
1–2 times after diagnosis and commencement on treat-
ment, and those who attended regularly (i.e. 3 or more
times) after diagnosis and continuation of treatment.
Patients who attended the clinic regularly and continued
taking the treatment were classified as controls, and the
rest of the patients were classified as cases.
Out of 18 clinics that were run by the District Health Man-
agement Board in Ndola, six were randomly selected from
the list of clinics so as to enable the team obtain a repre-
sentative sample of the clinics in the district. In the sam-
pled clinic catchment areas, a household-based survey
was conducted and all patients that met the criteria were
invited to take part in the study. In all, 114 non-compliant
and 268 treatment-compliant TB patients participated in
the study.
Ethical considerations
TB is strongly associated with HIV/AIDS because of the
perceived mode of transmission, which stigmatises and
discriminates patients. These are common in most African
communities [24] and Zambia in particular [25]. TB like
HIV/AIDS becomes difficult to discuss in public. Looking
at the sensitive nature of the study, all patients were
assured of confidentiality and anonymity. Information on
patients, residential addresses, and health facilities to
which patients were affiliated were collected for the pur-
pose of follow-up. Respondents were informed that this
information would not be made available to persons out-
side the study team. Respondents were further assured
that no person-identifiers would be used for publication.
Data collection, management and analysis
Those who had agreed to participate were interviewed
using a pre-tested structured survey instrument. Data col-
lected were individual socio-demographic characteristics
and economic characteristics, knowledge on TB transmis-
sion, prevention and treatment practices, patterns in
health seeking behaviour, compliance and non-compli-
ance to TB drug taking, and perceived community support
during the drug taking period.
The data was entered in EPI6. It was edited using consist-
ency and range checks after data entry. However, data
analysis was done in the statistical package, SPSS. The Chi-
squared Yates corrected test for 2 by 2 tables and Pearson's
uncorrected Chi-squared test for higher contingency
tables were used to determine associations between qual-
itative factors. A multivariate logistic regression model
was used to adjust for differences in the distributions of
age, marital status and education between males and
females in the relationships between knowledge items
and gender. The cut off point for statistical significance
was set at the 5% level.
Results
The demographic characteristics of household-based
patient population that participated in the survey are pre-
sented in Table 1. Information on gender was not
recorded for two respondents. Most of the male patient
respondents (44.0%) were in the age group 30–39 years,
while the majority of female patient respondents (38.2%)
were of age 20–29 years (p = 0.001). Among women, TB
patients were 2.04 times more likely to be in the age group
10–19 years, compared to males in the same age group.
Significantly more females than males were either
divorced/separated or widowed (p < 0.001). In terms of
educational attainment, males tended to be more edu-
cated than females (p < 0.001).
Table 2 shows only one significant difference in knowl-
edge of TB transmission by gender. Significantly more
males than females stated that sharing of cups as a means
of transmitting TB (27.3% of males and 17.2% of females;
p = 0.025). Males were still more likely to hold this belief
even after adjusting for age, marital status and education.
No significant differences by duration of residence in the
community were observed in knowledge of TB transmis-
sion through sexual intercourse, sleeping in the same
room with TB patient and patient coughing directly at oth-
ers (Table 3). Significantly (p = 0.016) more patients with
duration of stay of less than two years in the communityBMC Public Health 2004, 4:68 http://www.biomedcentral.com/1471-2458/4/68
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Table 1: Socio-demographic characteristics of Patients by Gender
Total Male Female
Demographic characteristics n % N % n %
AGE [p = 0.001] (years) Total = 379 Total = 193 Total = 186
< 10 22 5.8 10 5.2 12 6.5
10–19 20 5.3 5 2.5 15 8.1
20–29 116 30.6 45 23.2 71 38.2
30–39 145 38.3 85 44.0 60 32.3
40–49 47 12.4 31 16.1 16 8.6
50+ 29 7.7 17 8.8 12 6.5
MARITAL STATUS [p < 0.001] Total = 379 Total = 194 Total = 185
Married 168 44.3 108 55.7 60 32.4
Single 77 20.3 43 22.2 34 18.4
Divorce/Separated 69 18.2 25 12.9 44 23.8
Widowed 65 17.2 18 9.3 47 25.4
EDUCATION [p < 0.001] 
(Years in school)
Total = 342 Total = 178 Total = 164
0–4 52 15.2 21 11.8 31 18.9
5–7 146 42.7 60 33.7 86 52.4
8–9 73 21.3 42 23.6 31 18.9
10+ 71 20.8 55 30.9 16 9.8
Table 2: Knowledge on TB Transmission by Gender
Male Female
Total = 194 Total = 186
Sources of transmission n % n % p value OR (95% CI)*
Through sexual intercourse 24 12.4 25 13.4 0.875 0.91 (0.62, 1.31)
From mother to child 71 36.6 77 41.4 0.393 0.93 (0.73, 1.19)
Sleeping in same room with TB patient 10 5.2 7 3.8 0.684 1.03 (0.58, 1.82)
Sharing cups 53 27.3 32 17.2 0.025 1.66 (1.23, 2.26)
Patient coughing directly at others 15 7.7 21 11.3 0.313 0.65 (0.42, 1.02)
* OR (95%CI) [Odds Ratio and 95% confidence interval] adjusted for age, marital status and education
Table 3: Associations between knowledge of TB transmission and duration of stay in the compound
Duration of stay in compound
Knowledge of TB transmission <2 years 2+ years p value
Total = 59 Total = 277
n% n%
Through sexual intercourse 9 15.3 40 14.4 0.966
From mother to child 35 59.3 114 41.2 0.016
Sleeping in the same room with TB patient 3 5.1 13 4.7 1.000
Sharing cups 7 11.9 76 27.4 0.019
Patient coughing directly at others 5 8.5 30 10.8 0.762BMC Public Health 2004, 4:68 http://www.biomedcentral.com/1471-2458/4/68
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(59.3%) reported that TB could be transmitted from
mother to child compared to 41.2% of patients who had
stayed for two or more years in the compounds. Further-
more, significantly (p = 0.019) more patients who had
stayed for at least two years in the compounds (27.4%)
stated that TB could be transmitted through sharing of
cups compared to 11.9% of patients who had stayed in
the compounds for less than two years.
A total of 114 (29.8%) out of 382 patients stopped taking
TB drugs at some point during the treatment regimen.
Analyses for the factors associated with TB drug
compliance revealed that sex, education, marital status,
sharing a room with any one else, relationship with head
of household, anyone suffered from TB in the house, close
relative or friend that has suffered from TB, number of
times suffered from TB, and use of traditional healers for
treatment of TB were not significantly associated with
compliance.
The common reason given for stopping treatment by both
the compliant and the non-compliant patients were that
they could not continue with the medication when they
started feeling well (45.1% and 38.6%), respectively.
Meanwhile, other reasons given by complaint patients
were lack of knowledge on the benefits of completing TB
course (25.7%), TB drugs too strong (20.1%) and lack of
food in the home (11.4%). Similarly, the non-compliant
patients mentioned running out of drugs at home
(25.4%), TB drugs too strong (20.2%) and loss of hope to
live (16.7%) as reasons for stopping.
Common reasons given for stopping treatment for male
patients were that they ran out of drugs at home (29.1%)
or had no food (23.6%). Meanwhile, most females
reported that forgetting to take the medicine (32.0%),
reaction to drugs (20.0%), and running out of drugs at
home (20.0%) as the reasons for stopping taking drugs
(Table 4).
Results from the qualitative study reveal that 10 out of 17
non-compliant patients stressed running out of drugs as a
reason for stopping. A young man who was a widower
aged 32 years reported:
Okay, the drugs got finished but like I am not feeling well, that
is why I don't go to collect, because here, there are no children
you send. My nephew also has started what? The one who used
to get it for me [referring to the nephew who had started work]
In another in-depth interview with a single non-compli-
ant female patient aged 31 years, emphasised on running
out of drugs at home and reported thus:
That one we drink two tablets, I..., we went on Monday, they
said the Doctor was not there [referring to the clinical officer or
nurse responsible for running the TB clinic]... he comes on
Wednesday, so I have missed also.
The key determinant for stopping medication in both
qualitative and quantitative was running out of drugs.
No significant gender differences existed at the stage at
which most TB patients stopped taking drugs (p = 0.743).
About a third of the respondents (33.9% males and
39.1% females) indicated that they stopped taking drugs
within the first two months of starting treatment. How-
ever, by the 5th month of consistently taking medication,
more men tended to stop taking their medicine (Figure 1).
Most of the patients received the drugs from health facili-
ties which were normally very close to their residences.
Easy access to drugs created one more problem; where
individuals failed to follow the drug schedules; they
moved to the next health facility in the other neighbour-
hood and started their medication. In the new place, they
Table 4: Perceived Reasons Given by Compliant and Non-compliant Patients Leading to Stoppage of TB Drug Taking
Reason Compliant Non-compliant
n = 268 % n = 114 %
Once they start feeling better 121 45.1 44 38.6
Lack of knowledge on the benefits of completing a course 69 25.7 14 12.3
Running out of drugs at home 15 5.6 29 25.4
TB drugs too strong to continue 54 20.1 23 20.2
Lack of food 40 14.9 13 11.4
Loss of hope to live 30 11.2 19 16.7
Lack of drugs at the clinic 5 1.9 5 4.4
Denial of suffering from TB 3 1.1 6 5.3
Doctors advice 0 0.0 2 2.0
Figures cannot add up because the question allowed for multiple responsesBMC Public Health 2004, 4:68 http://www.biomedcentral.com/1471-2458/4/68
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gave false addresses as well as different names from those
they were known in their neighbourhood. These are inter-
esting findings that highlight why compliance continues
to be difficult in most of the communities.
Discussion
The Ndola study showed that 29.8% of all TB patients on
treatment did not comply. The majority of patients who
participated in the study were between 20 and 39 years.
This population is in agreement with other studies that
had been conducted in Ndola [4,5,24]. It was striking to
note that females in the age group 10–19 years were more
likely to suffer from TB than their male counterparts in the
same age category. Interestingly, this result is consistent
with findings from some HIV/AIDS studies conducted in
Zambia, which showed higher prevalence of HIV among
females in this age group [1,3]. In terms of marital status,
more males were identified as divorced/separated or wid-
owed. The educational profile in this study was identical
to that of the general population in Zambia [17,21,27].
Most patients had attended primary level of education,
with more male patients in the majority. However, there
was no relationship between the individuals' level of edu-
cation and TB infection rates. TB is a serious public health
issue that needs continued attention.
It has been demonstrated in other studies [22,26] that the
TB epidemic may have changed the population's eco-
nomic needs, resulting in forcing more young men and
women to be exposed to situations that place them at
higher risk for TB transmission, for instance, sharing over-
crowded rooms even when the situation does exacerbate
the risk of TB transmission.
Knowledge about TB transmission
No relationship has been found between marital status of
an individual and the knowledge of TB. Lack of knowl-
edge makes TB a serious public health problem, which
needed an urgent attention. TB patients in Ndola could
have continued sharing a room with an infected person,
because of lack of accomodation, high rental costs and
inadequate knowledge on TB transmission. Over 70% of
TB patients easily mentioned the symptoms which
included sweating at night, loss of weight, loss of appetite
and prolonged coughing, which at times was accompa-
nied by sign of blood in the sputum. Knowledge about the
symptoms of the disease did not vary according to levels
of education or age.
Knowledge modes of transmission and methods of pre-
vention required revisiting, as community members
seemed to have had knowledge that did not relate the dis-
ease to the environment (that TB could be transmitted
through the air). They believed in physical contacts with
objects, for instance, sharing of cups, having sexual inter-
course with TB patient and from mother to child. This
result is consistent with findings from a study in Botswana
[19], which reported that TB was a result of pollution
from breaking taboos.
It is not surprising therefore, to find no gender differences
in terms of TB knowledge transmission among the age
groups. The low knowledge in preventive measures in this
group could be explained through our study sample itself.
Although these age groups were of patients who could
have received the information from the clinic during the
time they were collecting drugs and their food supplies,
which were often provided to patients, prevention did not
seem to have been stressed by health care providers. The
other minor reason could be that our questions were
prompted; this could also explain why 13.3% reported
that to prevent TB one should always keep to one partner.
The care seeking behaviour remained the same as in other
studies [25,26], where the majority of patients went to
specialised health facilities once they were sick.
Duration of residence
The patients' duration of residence in the city of Ndola
compared very well with another study [26], which found
the median period for most women to be 10 years. It has
been shown in this study that duration of residence was
associated with the knowledge of tuberculosis
transmission.
However, the study had identified some misconceptions
on TB transmission, about a third of the respondents
Months since starting treatment at which most TB patients  stopped taking drugs Figure 1
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reported having got the diseases through sexual inter-
course. This study suggested a relationship between com-
munity constructions of TB and HIV/AIDS campaigns.
Patients could have related TB with HIV and selected sex-
ual intercourse as a source of transmission for the disease,
and therefore considered condom use as a means for pre-
venting it. One explanation for this misconception could
be attributed to the overstressing that TB is an opportun-
istic disease for HIV/AIDS. The study in Haiti [9], clearly
showed that patients who were diagnosed as TB patients
ended up being HIV positive. This misconception was crit-
ical in changing people's behaviour and therefore
required an urgent intervention.
Non-compliance
Non-compliance to TB drug taking is reasonably lower
than we originally thought. There were 29.8% of the
patients who stopped taking their medicine at two
months after commencing treatment. The defaulting pro-
gressed in the second month (16.8%), and then stabilized
thereafter. Factors associated with defaulting in the cur-
rent study, included patients beginning to feel better, lack
of knowledge on the benefits of completing a course, run-
ning out of drugs at home and TB drugs being too strong
to continue. However, the major and stricking determi-
nant of non-complaince was the patient beginning to feel
better.
While lack of food and other provisions were identified in
other studies [17], as factors associated with defaulting, in
this study lack of food did not come out as an issue. This
could be due to the fact that the DHMB through the
health facilities distributes food portions (herps, mealie
meal, beans and cooking oil) as complimentary food
availability at household level for TB patients. In the study
at Lusaka University Teaching Hospital [28], it was found
that over 45% of the TB patients could not comply with
drug treatemnt instructions for various reasons, including
poor transportation to the hospital and lack of family
support.
Over 79% of the patients, had suffered from TB only once,
while the rest had suffered more than twice. Results
present a wide range in the percentage of opposing views
for TB as an air borne disease. Within age groups, there
was usually no relationship between the documented pre-
ventive measures against TB and air borne germs. The rea-
sons were attributed to the fact that these were patients
obtaining their drugs from a health facility, hence,
received some of the information on disease transmis-
sion. The relationship between the awareness 'coughing
blood' and 'TB' was explored during the health talks.
Conclusion
The findings in the Ndola study showed that approxi-
mately 39.8% of all TB patients on treatment did not
adhere to their treatment schedules, when they started
feeling better.
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